Subjective socioeconomic status and health in cross-national comparison by Prag, P et al.
lable at ScienceDirect
Social Science & Medicine 149 (2016) 84e92Contents lists avaiSocial Science & Medicine
journal homepage: www.elsevier .com/locate/socscimedSubjective socioeconomic status and health in cross-national
comparison
Patrick Pr€ag a, *, Melinda C. Mills a, Rafael Wittek b
a Department of Sociology and Nufﬁeld College, University of Oxford, United Kingdom
b ICS/University of Groningen, The Netherlandsa r t i c l e i n f o
Article history:
Received 16 August 2015
Received in revised form
23 November 2015
Accepted 25 November 2015
Available online 5 December 2015
Keywords:
Perceived social position
Subjective social status
Self-rated health
Health inequalities
International comparison
Psychological wellbeing* Corresponding author. University of Oxford, Dep
Road, Oxford OX1 3UQ, United Kingdom.
E-mail address: patrick.prag@sociology.ox.ac.uk (P
http://dx.doi.org/10.1016/j.socscimed.2015.11.044
0277-9536/© 2015 Elsevier Ltd. All rights reserved.a b s t r a c t
Research has established a robust association between subjective socioeconomic status (SES) and health
outcomes, which holds over and above the associations between objective markers of SES and health.
Furthermore, comparative research on health inequalities has shown considerable variation in the
relationship between different objective markers of SES and health across countries. Drawing on data
from 29 countries, we present the ﬁrst cross-national study on the subjective SESehealth relationship.
For two health outcomes, namely self-rated health (SRH) and psychological wellbeing, we are able to
conﬁrm that subjective SES is related to health in all countries under study, even when income, edu-
cation, and occupational prestige are accounted for. Furthermore, we document considerable variation in
the strength of the subjective SESehealth association across countries. This variation however is largely
independent of country differences in income inequality and country afﬂuence. The health beneﬁts of a
high subjective SES appear to be slightly larger in more afﬂuent countries, but only for SRH, not for
psychological wellbeing.
© 2015 Elsevier Ltd. All rights reserved.1. Introduction
The relationship between objective and subjective socioeco-
nomic status (SES) is a classic topic within sociology (Evans and
Kelley, 2004; Lindemann and Saar, 2014; Marx, 1976) that has
recently resurfaced in public health research (Adler, 2013; Nobles
et al., 2013; Singh-Manoux et al., 2005; Wolff et al., 2010). While
sociological research on the issue long focused on class conﬂict and
the potential for social revolution, public health research has
discovered a robust association between subjective SES and a
diverse range of health outcomes, usually over and above the in-
ﬂuence of objective measures of social status. The general ﬁnding
appears to be that those with a higher self-perception rating of
their socioeconomic status enjoy better health (Adler, 2013).
Contrary to objective, long-established measures of socioeco-
nomic status like education, income, and occupational prestige,
subjective socioeconomic status is a self-appraisal about one's
location in a socioeconomic status order (Ross and Mirowsky,
2002). Terms that are sometimes used synonymously areartment of Sociology, Manor
. Pr€ag).perceived social position (Garbarski, 2010) and subjective social
status (Adler et al., 2000; Demakakos et al., 2008). The great recent
interest in subjective SES among public health researchers has two
reasons. Firstly, the subjective SESehealth link has great potential
to reveal the effects of social hierarchy on health. One strand of
research, inspired by the works of Wilkinson (1992), suggests that
subjective socioeconomic status reﬂects the relative rather than
absolute position in the hierarchy of a society, and that the
perception of inequality and subordination in the hierarchy of a
society has damaging effects on health outcomes. Secondly, a more
methodological reason for the relevance of the subjective
SESehealth relationship, is the interest in the general performance
of subjective SES as a general marker of SES compared to other
indicators like income or education. Some public health re-
searchers, for instance Singh-Manoux et al. (2005), suggest that
subjective socioeconomic status could be a ‘cognitive average’ of
objective SES markers, yielding a more precise measurement of
overall SES.
With our study, we aim to shed light onto previously under-
studied aspects of the relationship between subjective SES and
health, namely examining how this relationship operates in cross-
national comparison. While existing comparative research on
health inequalities has so far focused on objective SES indicators,
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2010), or class (Eikemo et al., 2008b), our study will extend that
line of research by focusing on an innovative SES measure, namely
subjective SES. Different indicators of SES cannot be used inter-
changeably (Torssander and Erikson, 2010), as they all tap at
different, loosely related aspects of SES and vary in the strength of
their association to health. Given the variation in levels of subjec-
tive SES across countries (Lindemann and Saar, 2014), we expect
that comparing subjective SESehealth gradients across societies is
a valuable contribution to the literature. In fact, a recent review
article on subjective SES and health explicitly demanded more
cross-nationally comparative research on the subjective
SESehealth relationship (Euteneuer, 2014). Drawing on comparable
data from 29 societies from all continents of the world, we explore
the variability in the relationship between subjective SES and
health. By doing so, we contribute to the recent ‘comparative turn’
in research on health inequalities (Beckﬁeld et al., 2013; Eikemo
et al., 2008a; Olafsdottir et al., 2013).1.1. The subjective SESehealth relationship
Public health research was able to amass substantial evidence
for the existence of an association between subjective socioeco-
nomic status and health. Health outcomes linked to subjective so-
cioeconomic position included self-rated health (SRH; Demakakos
et al., 2008; Singh-Manoux et al., 2005), depression (Demakakos
et al., 2008; Sakurai et al., 2010; Singh-Manoux et al., 2003),
nurse-rated health (Nobles et al., 2013), cortisol (Adler et al., 2000;
Wright and Steptoe, 2005), and mortality rates (Kopp et al., 2004).
While some studies showed that the association between subjec-
tive socioeconomic status and health was explained when ac-
counting for objective markers of SES, at least for some outcomes
(Singh-Manoux et al., 2003), the majority of studies suggest that
subjective SES is associated with health even after controlling for
objective SES.
These ﬁndings do not only pertain to US or UK samples
(Operario et al., 2004; Seeman et al., 2014; Singh-Manoux et al.,
2003, 2005), a number of studies also drew on samples from other
regions, such as Finland (Karvonen and Rahkonen, 2011), Hungary
(Kopp et al., 2004), Indonesia (Nobles et al., 2013), Japan (Sakurai
et al., 2010), Taiwan (Collins and Goldman, 2008), or Canada
(Dunn et al., 2006). While many of the studies focused on select
populations, such as pregnant women (Reitzel et al., 2007), ado-
lescents (Quon and McGrath, 2014), older adults (Garbarski, 2010),
or civil service workers (Singh-Manoux et al., 2003, 2005), rela-
tively few used representative samples of the general population
(Nobles et al., 2013; Sakurai et al., 2010; Wolff et al., 2010). Un-
derstanding the interplay of objective and subjective SES, however,
requires samples that are free from selection bias, including all SES
groups of a population, as associations found in restricted samples
might misrepresent those apparent in the general population.
An important function of cross-national research is to conﬁrm
the presence of relationships found in single-context studies in a
variety of contexts. Based on the mass of research ﬁndings, we pose
the following hypotheses:
H1a. Subjective SES is positively related to health in all countries
under study.
H1b. Subjective SES is positively related to health in all countries
under study after accounting for objective measures of SES
(household income, education, and occupational prestige).1.2. Country afﬂuence, income inequality, and the subjective
SESehealth relationship
Two major contextual factors that are frequently discussed in
the literature on social determinants of health are the economic
resources of a country, most commonly expressed as GDP per
capita, and income inequality, usually expressed as the Gini coef-
ﬁcient. While most of the current literature focuses on the direct
effects of country afﬂuence and income inequality on health, we
will extend this literature by making a case that both these factors
can have moderating effects on the subjective SESehealth
relationship.
The effects of country afﬂuence on population health have been
variously and prominently demonstrated (Deaton, 2013). Pop-
ulations ﬂourish in terms of health when economic resources are
available in great quantity. Societies with greater resources avail-
able in the infrastructure can beneﬁt all their members, reducing
the importance of individual perceptions for health and wellbeing.
In line with the notion of ‘A rising tide lifts all boats,’ greater wealth
in a country might decrease the strength of the subjective
SESehealth relationship. Semyonov et al. (2013) also suggest that
the availability of resources in a country could reduce the rela-
tionship between SES and health, as individual command over re-
sources becomes less important. The same could be true for the
subjective SESehealth relationship, as status competition might be
less crucial as long as basic needs are met.
H2. The subjective SESehealth association is weaker in countries
with greater afﬂuence.
Some researchers, however, have pointed out that the rela-
tionship between country afﬂuence becomes unimportant for
population health as soon as a certain threshold of wealth has been
surpassed (Wilkinson, 1997; Wilkinson and Pickett, 2010). After
that level has been reached, it is presumably income inequality that
becomes the important driver of population health (Wilkinson and
Pickett, 2010). The debate about the relationship between income
inequality and health has been discussed at length in the literature
(Ellwardt et al., 2014; Kondo et al., 2009; Pickett and Wilkinson,
2015), however, here we would like to focus on any moderating
effects of income inequality on the subjective SESehealth
association.
A few previous studies have suggested that income inequality
might exacerbate health inequalities (Beckﬁeld et al., 2013;
Semyonov et al., 2013; Wilkinson and Pickett, 2008). Beckﬁeld
et al. (2013) suggest a ‘fundamental cause’ (Phelan et al., 2010)
explanation for this hypothesized relationship. High-SES in-
dividuals in less egalitarian societies might have even more re-
sources that they can translate more easily into better health,
leaving the disadvantaged even further behind in terms of health.
Also, given that income can serve as a buffer for the stress in-
dividuals face in their lives, low-income individuals in less egali-
tarian societies should be more stressed and, thus, less healthy,
exacerbating the health gradient in less egalitarian countries.
Semyonov et al. (2013) point to the neo-materialist pathway (Lynch
et al., 2000) that is suggested to connect income inequality and
average population health. According to this pathway, societies
with a high degree of income inequality are also characterized by a
country's systematic underinvestment across a wide range of hu-
man, physical, and social infrastructures. The less well-off are likely
to suffer most from these underinvestments, as they lack the per-
sonal resources to make up for these public underinvestments,
thus, it is reasonable to expect that health inequalities in countries
with greater income inequality should be greater as well. Wilkinson
and Pickett (2008) suggest that status competition should be
stronger in places characterized by greater income inequality,
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pathway.
The empirical evidence, however, has been mixed. Semyonov
et al. (2013) report that any exacerbating effect of income
inequality on the relationship between household wealth and
health in their sample of countries is solely driven by the US. For the
other, mostly Western European countries in their sample, they do
not ﬁnd any relationship between income inequality and health.
Beckﬁeld et al. (2013) study a heterogeneous sample of countries
from around theworld and ﬁnd aweakmoderating effect of income
inequality on the association between income and SRH, but a
sizable interaction between income inequality, education, and SRH
in a country; the more unequal a society in terms of income, the
stronger the relationship between education and SRH. Wilkinson
and Pickett (2008) study counties in the US and are able to show
that mortality rates for different causes of death, which are more
strongly related to median county income, are also more strongly
correlated with income inequality, suggesting that there is indeed a
link between income inequality and health gradients.
However, in the context of a subjective SES measure, one could
expect that an interaction effect of income inequality and subjec-
tive SES would be strong evidence for the interpretation of sub-
jective SES being a marker of the negative health effects of low
social status. Wilkinson and Pickett (2010) argue that greater social
inequality in a country makes status comparisons more painful,
creating greater stress and leading to worse health outcomes for
those lower in the social hierarchy. While evidence for this mech-
anism is so far mixed (Layte, 2012; Pr€ag et al., 2014), the test pro-
posed here tackles the issue from a new angle.
H3. The subjective SESehealth association is stronger in countries
with greater income inequality.2. Methods
2.1. Data
2.1.1. Individual-level data
Our analyses make use of the recently released 2011 Interna-
tional Social Survey Program (ISSP) module “Health and Health
Care” (ISSP Research Group, 2015). Our analysis contains informa-
tion from respondents from 29 countries from all major regions of
the world, namely Australia (AU), Belgium (BE), Bulgaria (BG),
Switzerland (CH), Chile (CL), China (CN), the Czech Republic (CZ),
Germany (DE), Denmark (DK), Spain (ES), Finland (FI), France (FR),
Croatia (HR), Israel (IL), Japan (JP), South Korea (KR), Latvia (LV), the
Netherlands (NL), Norway (NO), the Philippines (PH), Poland (PL),
Portugal (PT), Russia (RU), Sweden (SE), Slovenia (SI), Slovakia (SK),
Turkey (TR), Taiwan (TW), and South Africa (ZA). Italy, the United
Kingdom, and the United States had to be excluded, as the focal
predictor, subjective SES, was not available for these samples.
Depending on country, samples are based on either simple or
multi-stage stratiﬁed random sampling, yielding representative
samples of the adult population. Realized samples range from
about 1000 to 5600 respondents per country. Interviews were
conducted in the period 2011e2013 and response rates range be-
tween 30.2 per cent (Wallonian region of Belgium) and 85.9 per
cent (South Africa). Response rates per country are reported in
Appendix Table A.2.
We restrict the age range of respondents to 25e74 years, as 1)
we want to ensure most respondents have completed education,
and 2) some countries used upper and lower age cut-offs during
data collection. Sample sizes per country are reported in Appendix
Table A.2.2.1.1.1. Outcome variables. Self-rated overall health (SRH) was
measured with the question: “In general, would you say your
health is … excellent (4), very good (3), good (2), fair (1), or poor
(0)?” Self-rated health is a general assessment of one's health sta-
tus, not connected to any speciﬁc illness, but covering largely
physical and functional aspects of health.
As a second outcome, we use a measure of psychological well-
being, based on three items. Respondents were asked how often in
the past four weeks they ‘felt unhappy and depressed,’lost conﬁ-
dence in yourself,’ and ‘felt you could not overcome your problems.’
Response options were ‘never,’ (0) ‘seldom,’ (1) ‘sometimes,’ (2)
‘often,’ (3) and ‘very often’ (4). A principal component analysis of
the three items yields a one-dimensional solution (explained
variance 89 per cent); all three items exhibit factor loadings
exceeding 0.88. Cronbach's alpha for the three items is 0.87 (range
a ¼ .72 (PH) to a ¼ .91 (LT)), indicating high internal consistency in
all countries under study. We calculated the average score of the
three items, yielding a variable ranging from 0 to 4, with higher
values indicating greater psychological wellbeing.
Both outcome variables correlate with r ¼ 0.39 at the individual
level, indicating that they that capture related, yet distinct aspects
of health.2.1.1.2. Predictor variables. Subjective socioeconomic status was
measured with the question: “In our society, there are groups
which tend to be towards the top and groups which tend to be
towards the bottom. Below is a scale that runs from the top to the
bottom.Where would you put yourself on this scale?” Respondents
were presented a ladder with rungs assigned numbers from 1 to 10,
1 indicating the bottom and 10 the top rung of the ladder. This
measure resembles the one introduced by Adler et al. (2000), which
is frequently used in current research (Nobles et al., 2013). Cundiff
et al. (2013) demonstrated the construct validity of the scale. Evans
and Kelley (2004) make a case for the cross-national comparability
of the question, pointing to 1) the simple, abstract structure of the
question, facilitating comparability across countries; 2) the prob-
lems that would arise if respondents have to force themselves into a
restricted, pre-assigned class-scheme; and 3) its avoidance of in
many countries politically charged terms like ‘middle class’ or
‘working class.’
In order to assess objective socioeconomic status, we rely on three
indicators. Education distinguishes between the lower educated
(ISCED 0e2), those with medium education (ISCED 3e4), and those
with tertiary degrees (ISCED 5e6) (UNESCO, 2006). Household in-
come before taxes was equivalized by dividing it by the square root
of the number of household members and transformed into
country-speciﬁc income quintiles. For those respondents who
failed to report their income, we added an additional category to
retain them for our analyses. Occupational prestigewas assessed by
creating ISEI scores (International Socio-Economic Index,
Ganzeboom et al., 1992) based on the ISCO-88 occupational clas-
siﬁcation. Originally, the ISEI ranges from 16 to 90; to facilitate
interpretation of regression coefﬁcients, we have rescaled the
predictor by dividing it by 10. For respondents who have never
worked (and thus do not have an ISEI score), we included a dummy
variable and imputed the average ISEI. The coefﬁcient of the
dummy indicator denotes the average difference between those
who have never worked and those who have or had a job with an
average ISEI.
We further control for age (measured in years), sex (1 ¼ female,
0 ¼ male), and a set of dummies to control for marital status
(‘married/civil partnership’ (ref.), ‘separated/divorced,’ ‘widowed,’
‘single/never married’).
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Information on income inequality comes from the Standardized
World Income Inequality Database (SWIID, Solt, 2009) as expressed
in Gini coefﬁcients. The Gini coefﬁcient ranges from 0 to 1, with
higher values indicating greater inequality. Country afﬂuence (GDP
per capita, log transformed) was obtained from the World Bank
(2014) and information for Taiwan was obtained from the IMF
(2012). Descriptive statistics of country-level covariates are re-
ported in Appendix Table A.2.
2.2. Modeling strategy and analysis
We rely on multilevel (random coefﬁcient) modeling (Snijders
and Boskers, 2012) (using Stata 13) for our analyses, as this al-
lows us to account for the respondents in our sample being nested
in countries. Furthermore, we can explicitly model between-
country variation, while simultaneously accounting for composi-
tional differences between countries. Our models include random
intercepts and random slopes, thus allowing for both country-
speciﬁc constant and predictor terms in the regression equations.
To facilitate interpretation of interactions and the random com-
ponents, all continuous predictor variables have been grand-mean
centered.
To test Hypothesis 1A, we draw on the empirical Bayes estimates
obtained from the random coefﬁcient models 1a and 1b reported in
Table 1. Empirical Bayes estimates are country-speciﬁc residuals
that indicate the country-level deviation from the ﬁxed coefﬁcients
and are sometimes referred to as posterior slopes (Snijders and
Boskers, 2012). Speciﬁcally, we are ﬁtting models
Yij ¼ b0 þ b1jsubjective SESij þ b2controlsij þ u0j þ u1j þ e0ij
where Yij is a health outcome, u0j denotes the variation around the
intercept b0 and u1j the slope variation around b1j. From this model,
we obtain the empirical Bayes residuals bu1j (Snijders and Boskers,
2012, section 4.8), which are substantively the country-speciﬁc
deviations from the ﬁxed coefﬁcient of subjective SES b1j. Hy-
pothesis 1A posits that
b1j þ bu1j >0
It follows that
bu1j >  b1j
So in order to test that b1j þ bu1j is greater than 0 in all countries
at the 99% level, the lower bound of the 95% CI of bu1j must not
overlap with 1 times the upper bound of the 95% CI of b1j. (Note
that when two 95% CI's do not overlap, the respective point esti-
mates are signiﬁcantly different at least at the 99% level, not just the
95% level, see e.g. Cumming and Finch, 2005).
Hypothesis 1B is tested in the same fashion, making use of the
empirical Bayes estimates obtained from models 2a and 2b re-
ported in Table 1. The only difference is that the objective SES in-
dicators are among the control variables in these models.
To test Hypotheses 2 and 3, we estimate models 3 and 4 with
cross-level interactions (Snijders and Boskers, 2012, section 5.2).
For this, we add a product term of subjective SES and GDP per
capita or income inequality, respectively, to the regression
equation.
As a robustness check, we present analyses based on two-step
ordinary least squares (OLS) regression models (Bryan and Jenkins,
2016) in the on-line Appendix.
To express the substantive relevance of key coefﬁcients in our
analyses, we will express them in terms of the standard deviations
of the outcome variable and refer to these measures as ‘effect sizes.’3. Results
Fig. 1 displays the country averages in subjective SES across
countries. By and large, the country averages follow national in-
come (r ¼ 0.65, see the Appendix Figure A1 for a scatterplot of GDP
per capita and subjective SES), with individuals in high-GDP
countries reporting on average higher subjective SES. However,
this pattern is not without exceptions. For instance, Israelis report
the third-highest subjective SES, right after the Danes and the
Germans. The bottom of the ranking is occupied by Russia, Chile,
China, and Bulgaria: Four countries with a comparably low GDP per
capita. However, Portugal and South Korea occupy the next-highest
positions in the ranking.
We ﬁnd a statistically signiﬁcant relationship between subjec-
tive SES and health inModels 1a and 1b of Table 1. For SRH inModel
1a, the association with subjective SES amounts to 0.132. For each
additional rung on the subjective SES ladder, SRH increases by 0.132
points. Given the fact that the standard deviation of self-rated
health is 1.00 (see Appendix Table A1), this amounts to an in-
crease of 0.132 standard deviations, a small yet statistically signif-
icant effect size. In Model 1b for psychological wellbeing, ﬁndings
are similar, with the subjective SES coefﬁcient being 0.123. When
standardizing this with the standard deviation of the psychological
wellbeing variable (SD¼ 0.91, see Appendix Table A1), it shows that
an additional rung on the subjective SES ladder goes along with an
increase of 0.13 standard deviations in psychological wellbeing,
again a small effect size. The upper-row panels of Fig. 2, which
display the empirical Bayes regression lines of subjective SES on
SRH (upper left) and psychological wellbeing (upper right) ob-
tained from Models (1a) and (1b), illustrate the cross-country
variation in the subjective SESehealth relationship.
Hypothesis 1A is supported by the evidence presented in the
panels in the middle row of Fig. 2. Hypothesis 1A had posited that
the relationship between subjective SES and health exists in all
countries of our sample. The panels in the middle row display
caterpillar plots of the empirical Bayes residuals as obtained after
ﬁtting a random coefﬁcient model (speciﬁcally, Models 1a and 1b)
for the health outcomes, including subjective SES (random and
ﬁxed component), and age, sex, and marital status as control vari-
ables. For the left-hand panel in the middle row pertaining to SRH,
there is signiﬁcant variation in the subjective SESeSRH association
across countries, with the Philippines and the Netherlands showing
the weakest effects of subjective SES on SRH, and the Nordic
countries Denmark and Norway showing the strongest effect. The
line towards the bottom of the panel indicates 1 times the upper
bound of the 95 per cent conﬁdence interval of the ﬁxed coefﬁcient
of subjective SES. Given the non-overlap of the error bars with this
line, the relationship of subjective SES on SRH is signiﬁcantly
different from zero in all countries under study. In the right-hand
panel in the middle row, we see a similar pattern for psychologi-
cal wellbeing: the subjective SESepsychological wellbeing associ-
ation is different from zero in all countries under study. The order of
countries differs somewhat from the one found for the subjective
SESeSRH association. In Norway and Latvia, the association be-
tween subjective SES and psychological wellbeing is strongest,
while it is weakest in the Czech Republic and Slovenia.
In Models 2a and 2b of Table 1, we additionally control for
objective SES indicators, namely education, occupational prestige
(ISEI), and household income. The relationship between subjective
SES and SRH is slightly reduced (to 0.110) in Model 2a. Gradients for
all objective SES indicators arise. The better educated and those
with more prestigious jobs fare better in terms of SRH, and those
with higher income report better health than the poor. Those who
have never held a job appear to have no health disadvantages when
compared to those with an average ISEI score. A similar pattern
Table 1
Self-rated health and psychological wellbeing regressed on several predictors (parameter estimates from random coefﬁcient models, t-statistics in parentheses).
(1a)
Self-rated
General health
(1b)
Psychological
Wellbeing
(2a)
Self-rated
General health
(2b)
Psychological
Wellbeing
(3a)
Self-rated
General health
(3b)
Psychological
Wellbeing
(4a)
Self-rated
General health
(4b)
Psychological
Wellbeing
Subjective SES 0.132*** 0.123*** 0.110*** 0.107*** 0.109*** 0.107*** 0.140*** 0.0859***
(21.89) (18.20) (18.36) (16.08) (19.48) (15.98) (6.61) (3.56)
Education (ref. low education)
Medium education 0.0671*** 0.0459*** 0.0673*** 0.0459*** 0.0672*** 0.0458***
(5.10) (3.62) (5.12) (3.63) (5.12) (3.62)
High education 0.0943*** 0.0137 0.0936*** 0.0139 0.0940*** 0.0142
(5.56) (0.84) (5.51) (0.85) (5.54) (0.87)
ISEI 0.0195*** 0.0110** 0.0193*** 0.0110** 0.0194*** 0.0111**
(5.08) (2.97) (5.04) (2.97) (5.06) (2.99)
Never worked (ref. works/worked) 0.0404 0.0574** 0.0406 0.0577** 0.0410 0.0575**
(-1.93) (-2.85) (-1.94) (-2.86) (-1.96) (-2.85)
Income (ref. lowest quintile)
Second quintile 0.0830*** 0.115*** 0.0831*** 0.115*** 0.0830*** 0.115***
(4.63) (6.64) (4.64) (6.63) (4.63) (6.63)
Third quintile 0.0896*** 0.184*** 0.0896*** 0.183*** 0.0895*** 0.183***
(4.90) (10.41) (4.90) (10.41) (4.89) (10.41)
Fourth quintile 0.140*** 0.215*** 0.140*** 0.214*** 0.140*** 0.214***
(7.60) (12.09) (7.61) (12.08) (7.60) (12.08)
Highest quintile 0.184*** 0.226*** 0.184*** 0.225*** 0.184*** 0.225***
(9.51) (12.14) (9.53) (12.12) (9.52) (12.10)
Income missing 0.132*** 0.189*** 0.133*** 0.189*** 0.132*** 0.189***
(7.33) (10.92) (7.38) (10.91) (7.36) (10.89)
Age 0.0174*** 0.00123** 0.0165*** 0.000669 0.0165*** 0.000663 0.0165*** 0.000667
(-42.75) (-3.13) (-39.57) (-1.67) (-39.60) (-1.65) (-39.56) (-1.66)
Female (ref. male) 0.0688*** 0.169*** 0.0612*** 0.158*** 0.0610*** 0.158*** 0.0611*** 0.158***
(-6.83) (-17.40) (-6.01) (-16.13) (-6.00) (-16.13) (-6.00) (-16.13)
Marital status (ref. married/cohabiting)
Divorced 0.0324 0.206*** 0.0230 0.188*** 0.0226 0.188*** 0.0228 0.189***
(-1.74) (-11.48) (-1.24) (-10.50) (-1.21) (-10.50) (-1.22) (-10.51)
Widowed 0.0943*** 0.213*** 0.0702** 0.183*** 0.0703** 0.183*** 0.0703** 0.183***
(-4.33) (-10.14) (-3.23) (-8.73) (-3.23) (-8.74) (-3.23) (-8.73)
Single 0.0345* 0.127*** 0.0346* 0.119*** 0.0343* 0.119*** 0.0346* 0.119***
(-2.20) (-8.44) (-2.21) (-7.87) (-2.19) (-7.86) (-2.21) (-7.87)
GDP per capita (logged) 0.0721 0.0213
(1.54) (-0.64)
GDP per capita (logged)  subjective SES 0.0126* 0.00212
(2.22) (0.31)
Income inequality 0.00318 0.000912
(-0.62) (0.26)
Income inequality  subjective SES 0.000882 0.000632
(-1.44) (0.90)
Intercept 2.064*** 3.230*** 1.902*** 3.044*** 1.891*** 3.047*** 2.005*** 3.015***
(45.47) (98.40) (39.39) (87.07) (40.20) (86.91) (11.54) (25.03)
Variance(intercept) 0.0577*** 0.0293*** 0.0591*** 0.0276*** 0.0545*** 0.0272*** 0.0584*** 0.0275***
Variance(residual) 0.806*** 0.748*** 0.799*** 0.742*** 0.799*** 0.742*** 0.799*** 0.742***
Variance (subjective SES) 0.000755*** 0.00106*** 0.000704*** 0.000962*** 0.000561*** 0.000960*** 0.000641*** 0.000929***
Covariance (subj. SES, int.) 0.00147 0.00235 0.000987 0.00247 0.000212 0.00243 0.000830 0.00254
Deviance 87598.5 85098.4 87296.8 84803.0 87290.4 84802.6 87294.6 84801.7
N countries 29 29 29 29 29 29 29 29
N individuals 33,342 33,342 33,342 33,342 33,342 33,342 33,342 33,342
*p<0:05, **p<0:01, ***p<0:001.
P. Pr€ag et al. / Social Science & Medicine 149 (2016) 84e9288arises for psychological wellbeing in Model 2b. The coefﬁcient of
subjective SES drops (to 0.107) as well. The coefﬁcients for educa-
tion show that the relationship to psychological wellbeing is non-
linear, with those with a medium degree reporting greater well-
being than both those in the bottom and the top educational
groups. For occupational prestige, there is a positive relationship to
wellbeing, and those who have never held a job report slightly
worse psychological wellbeing than those with an average ISEI
score. The coefﬁcients for household income reveal that reported
wellbeing increases with each income quintile. Results show that
the subjective SESehealth relationship exists over and above the
effects of objective SES, for both SRH and psychological wellbeing,
but so far only for the ﬁxed-effects, average coefﬁcient.
Our evidence also supports Hypothesis 1B, which had posited
that subjective SES is positively related to health in all countriesunder study even after controlling for indicators of objective SES.
The bottom row of Fig. 2 shows two caterpillar plots as obtained
from Models 2a and 2b, which control for objective SES indicators.
There is no overlap between the conﬁdence intervals of the esti-
mates for each country and the dashed lines denoting the upper
bounds of the 95 per cent conﬁdence intervals of the ﬁxed effect
coefﬁcients of subjective SES. This indicates that the relationship
between subjective SES and both outcomes is greater than zero in
all countries, supporting Hypothesis 1B. A comparison of caterpillar
plots across models further shows that controlling for objective SES
indicators has little impact on the ordering of countries.
Hypothesis 2 is not supported by our evidence. Hypothesis 2
posited that country afﬂuence decreases the importance of sub-
jective SES for health outcomes. Table 1 tests this hypothesis in
Models 3a and 3b. Model 3a reveals that there is a statistically
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Fig. 1. Average subjective SES by country. Note: Error bars denote 95% CI's.
Fig. 2. Panels in top row: Empirical Bayes regression lines based on Models 1a (left panel) and 1b (right panel) for all countries. Middle row: Caterpillar plots of the association
between subjective SES and health outcomes across countries (u1j) based on Models 1a (left panel) and 1b (right panel). Bottom row: Caterpillar plots of the association between
subjective SES and health outcomes across countries (u1j) based on Models 2a (left panel) and 2b (right panel). Notes: Dashed lines in middle and lower panels denote the upper
bounds of the 95% CI's  1 of the ﬁxed coefﬁcient of subjective SES, as obtained fromModels 1a and 1b (middle row) and Models 2a and 2b (lower row). Error bars denote 95% CI's
of posterior means.
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P. Pr€ag et al. / Social Science & Medicine 149 (2016) 84e9290signiﬁcant interaction between GDP per capita and subjective SES
for SRH, but not for psychological wellbeing (Model 3b). Fig. 3 plots
the predicted slopes for the subjective SESeSRH correlation at
different levels of subjective SES and GDP per capita (left panel) and
shows how countries vary in the size of the subjective SES coefﬁ-
cient as a function of GDP (right panel). Results contradict Hy-
pothesis 2. The more afﬂuent a country, the greater the health
inequalities as measured by subjective SES. Thus, our ﬁndings do
not support Hypothesis 2.
Hypothesis 3 is also not supported by our ﬁndings. Hypothesis 3
posited that the greater the income inequality in a country, the
stronger the relationship between subjective SES and health.
Models 4a and 4b test Hypothesis 3 and reveal that there is no such
interaction. Coefﬁcients are small and statistically not different
from zero: the strength of the relationship between subjective SES
and health in a country does not depend on its income distribution.
In the Appendix, we present sensitivity analyses based on two-
step OLS regression models. Our results prove to be robust to this
additional check.
4. Discussion
Research has established a relationship between subjective so-
cioeconomic status (SES) and health that appears to hold over and
above the associations health has with objective indicators of SES.
Drawing on data from 29 countries, we present the ﬁrst cross-
national study conﬁrming this ﬁnding for two different health
outcomes: self-rated overall health (SRH) and psychological well-
being. Subjective SES is signiﬁcantly related to SRH and psycho-
logical wellbeing in all countries in our sample. Furthermore, we
document signiﬁcant variation across countries in the subjective
SESehealth relationship, with stronger relationships in countries
such as Norway, and aweaker association in the Philippines and the
Netherlands. Thus, our results add to the emerging body of
comparative research on social inequalities in health (Beckﬁeld
et al., 2013; Mackenbach et al., 2008; Olafsdottir et al., 2013).
Comparing the extent of health inequalities across countries allows
to put them into context and gives an fresh impression of which
inequalities can considered to be ‘large’ or ‘small’ (Olafsdottir et al.,
2013). Furthermore, comparing health inequalities across societies
allows identifying contextual factors, such as income inequality or
welfare state policies, that can affect the size of socioeconomic
gradients in health.Fig. 3. Cross-level interaction plots based on model (3a). Left panel: Regression of SRH on GD
SES coefﬁcients against GDP and subjective SES coefﬁcient as a function of GDP.Our ﬁnding of a signiﬁcant positive effect of subjective health on
SRH and psychological wellbeing remained even after controlling
for the objective SES markers of income, education, and occupa-
tional prestige. Again, this ﬁnding replicated across all 29 countries.
Substantively, this ﬁnding indicates that the subjective SESehealth
may reﬂect the harm to health caused by the cognitive and
emotional reactions to lower status positions, as the association is
apparently not due to a comprehensive set of objective SES in-
dicators. Again, we are able to show that there is cross-country
variation in the strength of the subjective SESehealth association,
also after controlling for objective SES markers.
However, similar to many other studies (e.g. Brennenstuhl et al.,
2012), it is difﬁcult to explain patterns of cross-national variation in
health inequalities. Hypothesized country-level moderation effects
of country afﬂuence could not be found. Contrary to what we ex-
pected, we ﬁnd an exacerbating effect of country afﬂuence on the
subjective SES gradient in SRH. The richer a country, the greater the
self-reported health beneﬁts of subjective SES. This can be inter-
preted in the light of Wilkinson and Pickett's (2010) idea that
subjective status considerations are more important for health in
more afﬂuent countries than in countries where the fulﬁlment of
basic needs is more important for health. Nonetheless, the ques-
tions remainwhether, on the one hand, an effect of the size we ﬁnd
is clinically relevant and, on the other hand, why such an effect is
not found for psychological wellbeing, which should presumably be
more sensitive to status considerations than a measure of general
health.
The absence of a moderating effect of income inequality was
also unexpected, as greater social inequality in a country could, in
principle, make perceived low social status more painful. However,
this notion could not be corroborated. The strength of the associ-
ation between subjective SES and SRH, as well as psychological
wellbeing, is independent of the income distribution in a country.
This contradicts the ﬁndings of Wilkinson and Pickett (2008), who
suggested that greater income inequality exacerbates health in-
equalities due to more status competition. While Wilkinson and
Pickett (2008) examined average income and mortality rates in
US counties, we put their explanation to a more stringent test,
looking at subjective SES, SRH, and psychological wellbeing: three
indicators much closer to the hypothesized status competition
mechanism than average income and aggregate mortality.
As any empirical study, our study has strengths and limitations.
In terms of strengths, our study made use of high-quality surveyP for three levels of subjective SES. Right panel: Scatterplot of country-speciﬁc subjective
P. Pr€ag et al. / Social Science & Medicine 149 (2016) 84e92 91data of the general population that comprised information from a
large number of countries. We were able to make use of two
related, yet distinct health outcomes that allowed us to assess the
robustness of our ﬁndings. Also, our three ﬁne-grained markers of
objective SES allowed us to comprehensively cover key aspects of
socioeconomic status to disentangle the objective and subjective
aspects of the SESehealth association. To assess model dependence
of our ﬁndings, we made use of random coefﬁcient and two-step
regression models, both yielding similar ﬁndings. In terms of lim-
itations, response rates of the surveys differed between the 29
countries under study. Health inequalities can be underestimated
due to nonresponse when response rates are lower among low-SES
and less healthy respondents. In countries with lower response
rates it can be assumed that underestimation is greater. Given the
reliance on self-reported data, which is a widespread problem in
cross-national research on health inequalities (Olafsdottir et al.,
2013), it is difﬁcult to make causal claims based on the ﬁndings at
hand. Previous research suggests that cross-national analyses of
self-rated health should be approached with caution (Jylh€a et al.,
1998), as they may not be directly comparable across cultures. A
need to develop new measures of general health that are easily
comparable across cultures remains (Grol-Prokopczyk et al., 2015).
Another problematic aspect of our study is our use of cross-
sectional data, which also hampers drawing causal conclusions.
Previous longitudinal research within single countries has been
able to establish that a part of the subjective SESehealth relation-
ship can be attributed to reverse causality (Garbarski, 2010; Nobles
et al., 2013). How much of our ﬁndings of our study are due to
reverse causation we cannot establish with the data at hand,
highlighting the need for longitudinal cross-national data collec-
tion. Another aspect of endogeneity that could affect our ﬁndings is
omitted variable bias. Previous research has speculated whether
the relationship between health (especially self-reports) and sub-
jective SES could be spurious, as both could be affected by an un-
measured individual characteristic like a personality trait (Singh-
Manoux et al., 2005). A recent experimental study was able to
show that the relationship between subjective SES and SRHwas not
affected by an experimental mood induction (Kraus et al., 2013),
giving support to the notion that negativemood is not a confounder
of the subjective SESeSRH relationship, yet other unmeasured
confounders cannot be ruled out in our study.
In conclusion, we were able to show that the subjective
SESehealth association can be universally observed across a wide
range of countries, evenwhen a comprehensive set of objective SES
indicators are accounted for, providing further evidence for the
importance of psychosocial factors for health inequalities. Also, the
subjective SESehealth association appears to vary in strength be-
tween countries, however existing theoretical approaches are not
able to explain this variation. We suggest that future research on
the subjective SESehealth association should progress in two di-
rections. Firstly, in terms of substantive progress that tries to un-
derstand variation in the subjective SESehealth gradient across
countries could consider examining cultural differences, for
instance the distinction between ‘tight’ and ‘loose’ cultures
(Gelfand et al., 2011). ‘Tight’ cultures are characterized by strong
social norms and formal hierarchies, which might buffer the
negative health effects of low subjective SES. Secondly, in terms of
methodological progress, it would be desirable to collect data of
objective and subjective SES over long spans of the life course,
revealing variation in subjective SES within individuals and
allowing to study the health effects of thesewithin-person changes.
Particularly when these directions could be combined, progress on
understanding the subjective SESehealth association can be made.Acknowledgment
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